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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for forming a metal- 
modified apatite film capable of efficiently exhibiting photocatalysis and 
to provide a metal-modified apatite film. 

SOLUTION: The method is one for forming a metal-modified apatite film 
containing a photocatalytic moiety formed by replacing part of the 
metallic atoms contained in an apatite crystal structure by 
photocatalytic metallic atoms and comprises the raw material feed step 
1 1 of feeding a raw material solution containing a raw material for 
forming the metal-modified apatite film onto a substrate, the growth 
step 1 2 of advancing the growth reaction of the metal- modified apatite 
film in the raw material solution fed onto the substrate, and the drying 
step 13 of drying the substrate. 







r 









LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



28.09.2004 



Copyright (C); 1998.2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAm_ayLhDA41 51 75338P1 .htmSearching PAJ2006^4.. 



f 



(i9)H*B#w/r (jp) (12) ^ ^ jj^ 1^ ^ ^ (A) iximmhWAmmn 

#^2003-175338 
(P2003-175338A) 

(43)^BB B ¥ricl5^ 6 H24 B (2003. 6. 24) 

(5i)inta' is&mn f i " 7-73-r(##) 

B 0 1 J 27/18 B 0 IJ 27/18 M 4 G 0 6 9 

35/02 35/02 J 

C 0 1 B 25/32 C 0 1 B 25/32 P 



m^m^ m^m^^s ol (± 9 m) 



(21}ffiSS# 


4$S2001 -3787e7(P2001 -378767) 


(71) USA 


000005223 












JPJ«13^12^ 12H (2001. 12. 12) 










(72)«lH# 


iEA 








»5S?;il©;il«fm'fISK-hAhH*4TB 1« 














(74)«31A 


100086380 








#S± WEB e (^1-2=£) 






F^— A(^) 4G0e9 AA03 AA08 BA48A BB14A 








BB14B BOiaA B009B BC50A 








BC50B CA17 EA07 FB24 



(54) mm(o^wi mmm^m^^^mmr/^^-r hm(omaus^^^rf^imT/\f^^ hvam 



(57) 



13 



f 



mMmm%:. mm^^i.xmf^-rhm^i^m^^iLmt. 
mumm\z.m^^fLtLwiuwMmm\^i6\.^x. mu^m 

[0 0 0 1 1 
[0 0 0 2] 

mi^^m^. ^mmm^^^'r^:Ltr-^htix\.^^^ 

[0 00 31 ^{b^^ > (T i Oz) IC:}o^^r li, {ffim 



2003-175338 



mmmm^j:t'{z:ts\,^x. iL:<nm^f\.x\^^i>o u 
[0004] ^mt^m^n t mit"^ ^i^t (omm^m 

^^±.'thtL^<r>^m^. m^\t'!^T^ 2000-327 

Jc-^^n-SC a CO— ^;5>T i (C^^^n. rixtCj:*?. 
;t;yWv^r^AyN^ Kd^^T^^^-T hlS^filif^^JC. 

(Ti02) {ci&isk't^mit^i^^m^^mmr- 
m^^tix\^^o 

lo 0 0 5] h'^^i^ry<^^ h (C a 

10 (PO06(OH)2. "CaHAP" ,bia«-r6) 

;6^^^bi^T^/>6o ^(Dtztb^ C a H A Ptcov^r ^ 

^\ mfj:\^'^^^m^<Dft>m^m<om9ttmAy\^m:>tix^ 

(0 00 61 ±$i(7)^r^ 2000-327315 

t(o^m^0)m(D{^±:^mhtix\^^^o ^o^^. ^mm 

(0 0 0 71 

mi^mry<^^ h^^m^j:m^u^^Mm'r^^^^tiox 
=i-7-^v^L-c. 4feiii^fii6r^<i5^-r h^^A^rmm^ 



[0 0 0 8] :i$:mmt:z<Dj:ofj:mn(OhtX*mK.tti^ 
[0 0 0 91 

%fm.^^mM.=^x*^ 6 ^ tc i o x^mWL ^ > s 3fc 

it^f^^umt. mu^m.m^^tii^(om,mjimt. ^ 20 

[0010] ^mmt^ry<^-c ^M^^:^b^v^r. ^<D^m 

xm-tztt^x^^. 
[0011] 
lit I] 

A^iBOy)^X^ (1) 

[0 0 12] ii^lCliott^ Ati. C a, Co, N i . C 
u, Al. La, Cr, Fe, Mg/«f i:*<O#@0Oi^MJ^. 30 

S (-OH) -^/Nny^^l^^ (^J;tJ^. F. C 1) fjlt* 

(-OH) T'feS^'-^r Kn^v^r/^^>< hT-fc-So J: 
$f*L<ti. ±^(C*5«t6 A^O^^&zUi^'^A (Ca) T*^ 
oT. Bt^Ul^ (P) T'^oT. X;i>5;?K®^^ (-OH) 40 
X^^iJJ^^i^^Msy^^ V^^-yTy<^^ V (CaHA 
P) . gp-^C a 10 (P04)6 (OH)2T'^6o 

loo 1 31 ^mm{c^\^^^m^\^^mw.^t\'X. m. 

V\ m7L\t^ (Ti) . v?>rU=i-r>A (Zr) . 

^ (Fe) . (w) /.^ <if;65^»f e>iX'5o C 



2003-1 75338 



[0 0 141 ±.^<DX.ofj:^mm<D^i(omm\^i:^ 
t. ^Mmmm^^m&<mm-r^zt(ox^^^mi^ 
mTy<^^ hm^m^-r^ztii^x^^. M.t^ma-x. 

^n^o "ttDfztb. ^mm^'L>x^^ytmmi^^^mm 
h ^mmmmm: Ltcmczn^ vtv^jv^t^ 

mTy<^^ hm<D:^^^. e^-tirT. Ty<^^ h(c 

xm^^fh^^mmmry^^^ hmx\t,. ^mmwt^ 

mmi,cx-:>xmf&^n^^mmmry<i^4 hmi^. ytm 
i^m^^m&<mW't^:itif^-^mtfj:i><oxh^, 
[00151 L\^^mm(Dmmx\t. ^m^^ry<^ 

UicMi^xm^^^^ pHmmmmmT.m^^ts^o z<ox 

^.t-r^zt^zx^ . mmf^<o^mit^m^zt7:)-x^ 
6o pHmw^itLxi-x. mK.itT>^=-T7Kmm. tk 

^Zt^-X^^. ^fc. ^j^X^^. 10 0-2 0 0^: 

^ztt^x^^. 

lo 0 I e] ttf^i.\^^mMcowmxit. 5 8 0- 
6 6 oX:<o^^mx^mi^mry<^^ hm^^^^-t^tiab 

y<i$^^ hm<ojft^mmm%:\^±^'^n^zti!iK mm^ 

^zx-^xmm^tlXl^^o 

[ o 0 1 7 1 if ^ Li/^nigojf^f^TMi. mnm^i:m(D 
mz. mu±\zmmm^m^ir^tziib<Dmmmm^x.m 

mf^jiuxi-x. '>y^MJi, mm^zx^. ^mmi^Ty< 

utiom-^i^^m^^^ z t t-x^ 6o 
[0 0 18] \.^^mm<omWixit. m^nmi^^iim 



I 



(4) 



i3j\^'y^h.y^^ Y^^^yry<^-< V (J^T "T i -C a 
HAP" <t|E^-r-5) t-f^^^^^^XK.^^ Ti-CaH 

[0019] i.\^^mm(ommx'i^. ^mmi§^^mw^ 

T 3 - 1 1 m o 1 %COit^r-#SE-r^o ^<OX O ^C^^ lO 

10 0 2 0] >$:mm(Dm2(Dmmic^^t. ^mmt^&r 

/i^micx*)m^^tifziyv:t3mx'^^. 
[0 0 2 1 ] z(DXoti:mf^(o^mi^mry<^^ h^m 
^^m<Dmi(DmmiiZ}o\,^x±mi.tctt^^i.\^^m 20 

(Dnmx±7&Lti(D tmm<o^3ki:im^ ti^o 
[0022] 

i^mm<Dmm(Dwm] m 1 ji. :^mm(Dm 1 (ommm 

ai 2. isxv^m.mj:ui 3<D'-m(oi:mi!^mt>i^^o 
m2n. mi(Dya-^^--h\c\^tzt^^xm^^titz 

[0 0 2 3] ^-r. jf^^^^^xm 1 1 xit. ^mi^mr 

^A. BOy, X. isXXJ^^mmi^^m^::^:^^J:t*^^ 

A^tzT^mm^mui 0 i\:iicfLxmm^^zt\z.x-y 

[0 0 2 4] ^m^&Ty<^^ hmtLXT i -CaH 40 

m^i^mmti^xn. u>m7kmmj:t'^m^^^zt^-x 

mt \^x(OT i (r>m^^mmt ltj^. mit^^^^A^mm 

^m.m^^i^7^^m^m^^^ztr^x^^o ^j:^. zti 

X. m-<ommt\^xmmL.xhx\^\ 

[0 0 2 5] m2[Z7fk't^m^mTy<^^ h^l 0 2 0 



2003-1 75338 

6 

mi±^mm^(o^^mi:i. ^m^mry^^^ n^i o 2 

I ^9®.^. J: 9. 3—1 Imo 1 %(0©a;i5$f^ UV^ i" 
fjit>h. m^itT i - C a HAPT-ll. T i / (T i + 

Ca) (Om^^O. 0 3--0. 11 (^/l^tt:) X^h<Ot^ 
$?^bV^ ^^^^mt^l 5m o l%^Ji(H]e^. ^B^B 

mm^^i^xx.-^ 0 ^^f)-^ "9 . m^fm^^mnir^ 

Zt\'XX^tS:\*\ m^^^m^3mo \%^Tm^t. 
J!^.^(7)#SE^;i5 3 - 1 Imo I % t ^J:^ X 0 i^l. ^J^M 

[0 0 2 6] ^jcgx^i 2T*ji. mumxmu 1 
0 i±\zWi^^ixtzi^Mmmic^\^^x. ^m^mTy<^ 

Ty<^^ h^^^itlcfii9i2^^n. Ty<^^ h 

m\z.i^\^^x^mm^u^mikt-ji^m,^ih^o ^mmmT 
y<^^ vmt trx i -c a HApm^i[m'thm^\z 

fl. C a HAPco^B^^ti^iC*Dtt5C a^M(-T i 

m'^mm\z:mn^^fzi^(omm^j:pnmm^^^'t^m 
nmwm^m^ioi\zm^\^xhx^\ 

mW^Ty<^y( Vmt LTT i -C a H A P^^Jf^^-T 6 

m'^\z\'X^ pHmmmt\^xT>^=^Ti^mm'^7^mit 

<. 2 0-3 0'Cc0?aS®S-CfT9O;d5#^UV\ 
[00 2 7] KitX^T-Ji. S« 1 O 1 ±|C^S 

JPM^ixAc^lli^^r>'^^^ hfl^i 0 2$r^j^§i»^r*^ 
mir^o ^m^mi^. 1 O 0-2 0 0X:;i5$?*LV^ :^ 

m<S^r>'^^^ hKi o 2*5j:ufStt-i o it^hm^^ 

[0 0 2 8] Jl^±<^J: ^^'j:— acox^^S^r <!:(cJ:o 
T. ^2(c^-rj:p(c. S^-l 0 l±iC^M^ti^TyN^ 
hMl 0 2;65^:g:?f^^$tbfc4feJli^i5T^^i5^^ hS^M 

^loo^n^ztt^x^^o 1113 11. ^mmm'ry<^ 

^ hmi 02^LTT i "CaHAPm^m^Ltzm-^ 

^mmmry<^^ vmi o 2 co^s^b^^it^T^^^^ 

/u^^^fo ia3lC7j^i-J: ^ic. Ty<^^ hlS^fi§it*lci 

T. T i \^fzitm^\^^^m^itf>m^^ix^o 
^mitfA^^^^mm^js^oy^m^. ii^(ocaHAP 



I 



(5) 



2003-1 75338 



'5o 10 

[0 0 2 91 0 4ji. ^mm<o^2<Dm:mmm\^m^^ 

:*:|li6ff^teT'll. I^:nm'^T.m2 1. ^:^xm2 2. ^ 
mT.m2 3. ioJ:t/^^xm2 4 0-iS(7)xm;65^ft>ix 

or. 3^^ig?f^^(Di^3fs^w?^x^2 id^bf£i^xm2 3 

[00 30] m^mum 2 s (omcomf^nm 2 4 r-fi. 1^ 
X. 1^m^i^sr>'^^5'^ h^i 0 2^m^^-r^a m^u& 
rirtcjioT. ^mi^mTy<^4 hmi 0 2(D^mt(^m 

<Dmmmm(o^titm-'X;h-:>xhs wic^m/ji^nkm 

[0 0 3 11 men. :^^m<Dm3(omi^mm\c^^^^ 

1. ^SXm3 2. K:i^X^3 3. :ft3j;t/ffiSX^3 4 

<D—m(oi:mii^nt>ti^o me it. ^5<dz7u—=^-y— 
h\:iLti^>oxm^^tifz^mm^Ty<^^ hm^^-r 
^±mmmry<^^ h^mus 0 oo^^^^smr-fe 

So 

[0 0 3 21 ^mmmmcD^mmm^nm 3 0 xn. m 
us 0 i\:iM'r^^m^mry<^^ hms 0 2(Dm^i± 40 

r/p^^— (I PA) \zmm^ittiy/\-^/i^m^mu3 

o 1 t;i^LTPi^-r6:i^tci;or. S«3 o i 
r^'>'^i-So 6 0-9 o*cr-i»:J!n]|gi-r-5 

t-J:oT. g^^^3 0 3^?f^^-rSwi:;5S-e#5. C :i 

T% '^i-='-hti:\^^\^mmm3 0 3(Di¥^^itv^mtit. 



[003 31 5^llliSff^fficOJ^.?4^^Xm3 1 T'li. miX 

(om^mnmT.m3 ii^-h^mjims 3^-r'icov^r 

X^l 3^r'(C^LrX^bfcO^|^^T'^5So fcfc 

:^mm^mxit. ^m^mr^^^^ vm30 2\t. 
meizft^-r^oiz. ^mmso 3^^\u.xmu3o \±. 

[00 341 ^^Xm 3 3 <7)^<^j^^xa 3 4 Xli. ^ 

mwmry<^>< v^mM3oo^2id^tm'r^z.t\z^ 
or. ifeM^f^T^-^^-r h^3 0 2^m,^^'t^tt h 
ic. g«S3 0 3^cov^rli.¥?l<t:t^Sg:^^^^±^{t;4^ 
m^tmi\LR)^^%:mn^'^^o j^^^asji. sso-e 

6 Ot:(^)^Hd5$f^ Ui>o :*:xm^^S:i ttc:J:or. 
^mm^Ty<^^ Vm3 O 2(7)7fe^^^^^^l'^L5fe^St 
?£14?5^rS]±i-^o ^/c. :2^xmrg^^ 3 0 3 

ms 0 2 t^^ms 0 3 t(Dmiz^^^x. :^tihco^m 
\c:tsif^T:y:^-^^{cmmi.x^mmm:k-r^o t 
(om^. ^mmmTy<^-( vm3 0 2<Dmu3o 

02 1 Lrx i - c a HAPm^m^Ltzm-^co^m^ 
mTy<^-c hms 0 2<Dmmm^mmh. mKommm 
mizm LXTjk i^tzm s <D^y'/\^mm^ t 

[0 0 3 5] 
[0 0 3 61 

Ty<^^ hti.X<DT i -C SLHAP<Dmn^mX*^ 

6. 0. 9M(Dmm:^^l'i^'>^7H.^mt. O. IMCO^ 

^:^m<DmU (^a^* : ^^>r 5 0mmX4 0 

mm X 2 mm) (C^Lr*^L/cio #J[^^^f«<^tt*&S 

cm2feyc»9 5 /u 1 X s (Dm^^xmukznx^x 

^^v^r. 3 o*t:r5 5^r«1*$:©Lr. ^mmmry<^^ h 
m^^M^-^tzo Aiz^ ^*txatcjov>r. isoro 

mTy<^^ h (T i -C a HAP) m^Zisn^T i tC 

a (0^tE^m\t.. T i : C a = 1 : 9rfeo/Zo -T^cfi^^ 



I 



i^MT^^mmi^^m^.'f'-vh^T i (o^^mn. 1 o 

mol%T*feofCo T i <t C a CO#^Sifc^li, ICP- 
AES (y^X-7^3t5>tt^) ^cJ:^^fi5>^tcS-:5v^T 

[0 0 3 7] <^^mm^wm>±m<oxo\^\.xmf$. 
i^mzit. ±m<DXoizvxn^ritz±mm^ry<^^ io 

F^J-. ^te^g;652 0 0 p pmlC/^^^T'Tir hT/UT" 
fc K (CH3CHO) ^mAl^fZo r-t hr/UT^t KO 

i^j^^^r^'?^?'^ hm±mzM\^xy^>^-^(o 
TijjfcBSMufco ^v^T. m^mm^^i^±i.x. 2 4 
4mm\zi^tioX2i^mkt\^ti. r±hr/\^y^\i 

T i -CaHAP<t9/^'9> T i - C a H A P UTir h 

t/-^<7>5^«{;iJ;«9^±Lfc-^{t:i^^ {CO2) <Dm& 
[0 0 3 8] li|7(ci5l>T. ft^4 1 llT-fe: hTyUT^'t: 30 
(Sig^rBl : 2 4-4 8 h^oJ;U5 7 2 9 6 h ) T 

[0 0 3 91 

[Mi^^ji 1 r>'-^^'< h^<^^^fiJc{c4oi>r. 0. iM<D 

tfjV^y^ 2^/-^^ Yu^'yr^<^ ^ V (CaHAP) 
ff^fiJcLfCo :it^C a HAPigi(C{i. T i «9 r :^tLT 
l/^?:eV^ wOC a HAP^{COV^T. jltS^J 1 ^ 1^— <?5 

[0 0 4 0] 

mx^Wkmmr ^ y (t i-caHAP) mt"^^^^ so 



2003-175338 

10 

y<^^ hm±mzMl.X^iy^-^(0±:}jt}-hitmi . 

oinw<Dm^^^^ 2 4^m{zi:>rz^xmmi^tzo 

[0 04 1] m^(r><fy'7\z.^\i^x^ *CO^|AJi7=">^<5r 

r«1Sr^-ro :i^c. ^^5 1, 6 1, 7lJi, HJfi 
0IJ2, 3, 4tciott5Tir hr/uxt KS^to^rHl^-fb 
?r^L. ft^5 2, 6 2, 7 2(i. ^-^^ ^iS0»J2, 
3, 4tC:Joft^-^{bj^^«gOB#rBm{t:^^ro US 

»^n<}:9o :i^c. ^^?U^;&56 5 ox: (lltS«5ij2) 
J:t/6 0 0t: (3lte«?ij3) T-^^:^^. 5 5 

[0042] 

5 OmmX 4 OmmX 2mm) J: t) ^ 

A(c:5>iS:^-li:fc>^/uy/u?K^S«-«c^UTPSI5'r§ r t 

(oy^uzn-h^^M^^tvtmtx.xmmm^nmLtio ik 

y<^^Vm (Ti— CaHAP) ^ff^fiScL/c, fttC. 6 

oox:<D^i^xzoj^m. 2Kki}m't^z.tkzx,^^m 

vrntm^ t(om\z^^\^x\^^hmmm\z-^\^^x 
-fr^ho ^mmm(o^mmmTy<^^ h^jcoi'>r. His 

[0 0 4 3] J[^±c^*^*6<t br. 



(7) 



2003-1 75338 



11 



12 



[ O 0 4 4 J (fflE 1 ) r^^iJ^^f hS^IHitJC'&^ixS 

:^MI^>^0— gi5;653fe^^i*^mj^.^r'^ 6 r <t J: o T 

mmry^i^^ hmcomf^jjmo io 

ai-i5 4) mjfS^jtlX^fi. 1 O 0 — 2 0 O^CcotaST- 
WIB5) Mtc. 5 8 0 6 6 OX:<DUStX^m^mT 

p>4col^-r4^7!>-lo^c|^g^^?5^JS^l^sr^^^^ hmcom 

^^V^^C^TK^fK^. BuiESH-tc^LTPg^-r^xa 
«i-6X^^, ^^tp. ^^fEl^-?>7<DV^-ri^7!l^lo(c 

S«at(C-g-*tt6:^^J^J!^^tc:^Lr 0, S-'lOmo 



[0 0 4 51 

^m^'th:Lti)^x^^o ^i%^m^^ry<^^vm^ 
mm^hzt^ox. mmmi^<Dm\^^±mi^mry<^^ 
hm^n^zt^-x^^o ^tz. ^m^mry<^4 hm 
tmut(Dmzwxm(D^mm^^n^::it{cx^x. m 

:Lt^'-x^h. 

^mm^ry<i^^ hm^m'r^^mmmry<^-c h^m 
[Hal ^mm{cgh^^mmmTy<^ hm(ommit^ 
ti^4i ^^m(o^2<D^mjfm\:i^^^^m^^Ty<^ 

^ vmM^->j^(r>'7'^—=^\—vx^^^ 

[HIS] ^mm(om3<Dmmmmiz^^^^mmmTy<^ 

me] m5<D:7xn^^^^h^:i\^rzti^^xmjSi^tifz 

^mmmry<^^ vm^^ir^^mmmr y<^ ^ vmm 
^(D^^mmmx:hha 

[nisi mi&m2'^mmm4\z:^n^:^:^^^-^ h^'y 

11. 2 1, 3 1 I^)^^^XS 

1 2. 2 2. 3 2 ^^TM 

1 3. 2 3. 3 3 SfejISXm 

2 4, 34 j^^XS 

3 0 mmmm^jiu 

1 0 0. 30 0 ^m^^Ty<^>< hwm^ 

10 1, 3 0 1 Stt 

1 0 2. 3 0 2 ^m^mry<^^ hm 
3 0 3 mmm 



2003-175338 



1 (Drnmrnm^z^^ya-^^- h mim 



m2\ 



100 



7^ 



'12 



13 



[1^3] 



H H H 



H H H H 

I 

-p - 



H H H 

-1. — -/i— i>- 




-102 



■101 



[ISI4] 



.21 



.22 



.23 



.24 



.30 



.31 



.32 



[1^6] 




.33 



.34 



(9) 



2003-1 75338 




